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THE ORIGIN OF THE FITTEST. 

The Origin of the Fittest: Essays on Evolution. By 

E. D. Cope, A.M., Ph.D., &c. (London : Macmillan 

and Co., 1887.) 

/''CONSIDERING the good work which Prof. Cope 
N J has done in the cause of evolution, the present 
collection of essays appears to us disappointing. Origin¬ 
ally published from time to time as independent lectures 
or articles in journals, they are now republished in the 
form of a book, apparently without any revision, and 
certainly without any such revision as would have been 
required to constitute them a connected treatise. The 
consequence is that instead of a systematic work on “ The 
Origin of the Fittest,” we have a number of disjointed 
papers bound up together, the larger number of which 
contain more or less close repetitions of parts of the 
others—sometimes in the form of long quotations, at other 
times without special reference. The effect of such 
frequent reduplications is somewhat tedious, and might 
easily have been avoided by slightly modifying the 
constituent essays. 

But, apart from the method of compilation, our chief 
disappointment has reference to some of the leading 
ideas which characterize the whole series of essays. For 
example, great store is everywhere set upon the author’s 
doctrine of “ growth-force,” which so far as we can see 
is merely an abstraction serving as a shorthand expres¬ 
sion of all the phenomena of growth as already known. 
It is merely a re-statement of certain facts, in no way 
serving to explain them. Similarly with the so-called 
law of acceleration and retardation, udfich the writer 
everywhere upholds as a scientific generalization of the 
highest importance. The idea is that when in any series 
of generations “ growth-force ” is accelerated, the organs 
thus affected will undergo evolution ; while, when “ growth- 
force ” is retarded, the organs in question will atrophy 
and disappear. But surely it is hard to see in what other 
way progressive modification could take place than by 
one or other of these so-called laws. The laws merely 
serve to re-state the facts—viz. that organs do evolve and 
do degenerate. 

Another general view which Prof. Cope is fond of 
frequently insisting upon is that the theory of natural 
selection does not explain the “ origin of the fittest ” 
variations, but only the preservation of them. This, of 
course, is an objection to Darwinism which is abundantly 
familiar in general literature, but we are disappointed to 
find it so warmly sanctioned by Prof. Cope. In his 
case, however, Darwinism might reply, “ Out of thine 
own mouth will I judge thee, thou wicked servant.” Take, 
for example, the following passage :— 

“ Admitting evolution as proved (see Part I.), we 
perceive that an almost infinite chance exists against 
any usual amount of variation, as observed, producing 
a structure which shall be fit to survive in consequence 
of its superior adaptation to external circumstances. It 
would be incredible that a blind or undirected variation 
should not fail in a vast majority of instances to pro¬ 
duce a single case of the beautiful adaptation to means 
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and ends which we see so abundantly around us. The 
amount of attempt, failure, and consequent destruction, 
would be preposterously large, and in no wise consistent 
with the facts of teleology as we behold them.” 

Now the very essence of Darwinism is that, prepos¬ 
terously large as the amount of attempt, failure, and 
consequent destruction may be if regarded from a 
teleological point of view, as a matter of fact it does 
occur in so “ vast a majority of instances,” that there 
can be no real question as to its furnishing sufficient 
material for the mechanical interpretation. Prof. Cope 
forgets that it is only the lines of fortunate variation (as 
represented by the successful competitors) that have 
been allowed to show themselves, And when we calcu¬ 
late the opportunities of favourable variations arising 
under a geometrical rate of propagation, with “failure 
and consequent destruction ” going on at the rate of 
thousands—if not of millions—to one, surely we must fail 
to appreciate the alleged difficulty of explaining the “ origin 
of the fittest.” Only if we could suppose that some malign 
intelligence were always on the look-out for a favourable 
variation when it does happen to arise, in order to destroy 
or unfavourably to handicap its chances of survival—only 
on this supposition of a super -natural selection intention¬ 
ally working against the Darwinian principle could it be 
said that the facts of organic Nature are not sufficient to 
justify the Darwinian theory. True enough, “ we perceive 
that an almost infinite chance exists against any usual 
amount of variation, as observed, producing a structure 
which shall be fit to survive ; ” but we likewise perceive that 
this almost infinite chance is satisfied by “ the amount of 
attempt, failure, and consequent destruction,” “ which we 
see so abundantly around us.” In short, the doctrine of 
variation in definite and beneficial lines is incompatible 
with this large amount of failure and consequent destruc¬ 
tion, while the fact of such failure and destruction being 
everywhere so enormous renders it needless for the 
Darwinian theory to look further than the chapter of 
accidents for its “ origin of the fittest.” 

As we have no wish to fall foul of so capable a man of 
science, we will not pursue further our criticism of his 
views theoretical and speculative, although there is much 
else—especially in his long essay on “ Metaphysical Evolu¬ 
tion”—which appeals to us as sheer nonsense. The 
writer’s strength is in his facts, and in our judgment he 
would have been wise to have kept within his own pro¬ 
vince of palaeontology. He is full of valuable informa¬ 
tion upon this important subject, and we may remark that 
as one result of his studies he gives a very decided opinion 
upon a matter which has recently been debated in these 
columns—namely, as to whether or not specific or other 
typical characters are invariably of adaptive meaning. 
Premising merely that his opinion has been formed inde¬ 
pendently, and as a result of his own extensive observa¬ 
tions in the sphere of morphological fact, we will conclude 
by quoting one of the passages in which that opinion is 
conveyed. 

“ Another reason why natural selection fails to account 
for the structures of many organic beings is the fact that 
in expressing the survival of the fittest it requires that the 
structures preserved should be especially useful to their 
possessors. Now, perhaps half of all the peculiarities of 
the parts of animals (and probably of plants) are of no use 
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to their possessors, or nit more useful to them than many 
other existing structures would have been. . . . Less 
attention has been directed tothe non-adaptive characters, 
yet they are as numerous as the adaptive. I do not 
include under this head useless organs or parts only, but 
also those which are useful, but whose peculiarities do not 
relate to that use as advantageous to it.” 

By the last qualification is meant that even useful 
organs often present peculiarities, which may run through 
whole orders and classes, and which nevertheless present 
no utilitarian significance. In the opinion of the present 
reviewer, the above estimate of the proportion of non- 
adaptive to adaptive structures is excessive, and some of 
the instances which are given of the former may be open 
to question. But even if a Darwinist is not prepared to 
allow that so many as “ one-half of all the peculiarities of 
the parts of animals (and probably of plants) are of no 
use to their possessors,” he may feel that the mere possi¬ 
bility of such a first-hand observer as Prof. Cope making 
such a statement is enough to discredit the non-Darwinian 
assumption of utility as universal. 

George J. Romanes. 


THE TEACHING OF GEOGRAPHY. 

The Teaching of Geography. By Archibald Geikie, 

LL.D., F.R.S. (London: Macmillan and Co., 1887.) 
IGHTEEN years ago the Royal Geographical 
Society instituted its public school medals. That 
was the beginning of its efforts in the cause of geogra¬ 
phical education. We believe that it is to Mr. Francis 
Galton that the honour of having started this policy is 
due. For many years he, Mr. Clements Markham, and a 
few others persisted in the face of cold indifference and 
with little success. At last, in 1884, it was determined to 
make a fresh and energetic start. Mr. Keltie was ap¬ 
pointed Inspector of Geographical Education, and from 
the date of the publication of his report progress has 
been very rapid. It was seen at once that one result of 
that report would be a large crop of geographical text¬ 
books. Of those which have already appeared that of 
Mr. Chisholm is certainly the best; and although it bears 
sadly too many of the marks of haste, it is a decided 
advance on all previous work of the kind in the English 
language. In Dr. Geikie’s little book we have before us 
the. first instalment of a still more ambitious scheme. 
Fourteen more volumes are contemplated to complete the 
series to which this is an introduction. 

It is needless to say that when it was first rumoured 
in geographical circles that the author of “ The Scenery 
of Scotland ” was engaged on a book on the teaching of 
geography much was expected. After reading the work 
carefully through we cannot say that we are disappointed. 
Except in matters of detail, the only criticism we feel 
inclined to pass has reference to the title. The author 
has scarcely been just either to his book or to geography 
in using the present title. We have before us in fact an 
admirable essay on certain methods of teaching, but 
applicable to many subjects, and illustrated by many 
subjects which even the most grasping geographer would 
scarcely claim as his. It is surely an abuse of terms to 
say that we are teaching geography when we are giving 
lessons on the “ house-fly, grasshopper, dragon-fly, wasp, 


beetle, and butterfly—showing the similarity and diversity 
of plan in the great class of insects” (pp. 103-4), or learn¬ 
ing that “the breast fins in fishes, the wings in birds, the 
fore-limbs in quadrupeds, and the arms in man are all 
modifications of the same parts of the vertebrate 
skeleton.” Again, on p. io 5 , the teacher is advised to 
insinuate the laws of health into his geographical teach¬ 
ing, and to explain the physiology on which they are 
based ; and on p. 1 tq to tell of exchange by barter, and of 
the value of a medium of exchange. There are many 
similar instances, but we are reluctant to press this kind 
of criticism too far, for in this book Dr. Geikie renders 
great services to the causes both of education and of 
geography. 

There are, in truth, at the present time, several great 
ideas in the air, destined probably to revolutionize educa¬ 
tion, but as yet hardly differentiated from one another. 
It is beginning to be generally recognized that geography, 
so far from being an elementary subject, is one which 
requires as a basis a great and most varied fund of in¬ 
formation. But there is a tendency to throw geography 
into confusion by including all this within the subject 
itself. The essence of geography is topography, and its 
method is the comparative method of Carl Ritter. Its 
function is to compare localities, to ascertain their rela¬ 
tions in space, and to assign causes for those relations 
and for the similarities and differences of the localities 
compared—and all this, as Dr. Geikie says, with especial 
reference to the earth as a dwelling-place for man. But 
before we can with advantage compare localities, we must 
know scientifically and by personal experience at least 
one. To acquire such knowledge is to learn to observe 
and to reason independently, to learn the use of our eyes 
and hands, to learn many of the great laws of science 
and the scientific explanations of a multitude of every¬ 
day experiences. In the greater portion of his book Dr. 
Geikie is occupied in asserting and demonstrating the 
possibility of laying this foundation in general science 
outside the laboratory, and by a skilful use merely of the 
experience of common life, and he does so with signal 
success. If teachers will study this method, and if ex¬ 
amining authorities will cease to thwart their efforts, 
there may be some chance of removing the book-bias 
from our teaching, and of making the decisions of our 
examiners more nearly resemble those of the great world 
in after life. It is natural that at first these efforts should 
be made in the name of geography. But a cleavage is 
already discernible in the geographical confusion. On 
the one hand, is a science investigating a definite set of 
relations, but linked in all directions with, other subjects, 
and in that similar to other composite sciences, like geo¬ 
logy and anthropology; and, on the other hand, an 
educational method for the teaching of the rudiments of 
scientific thought and facts, an excellent foundation 
equally for scientific specialism and for practical life. 

In matters of detail we have found many valuable hints 
in the last few chapters, which deal with subjects more 
strictly geographical. The list of books of reference at 
p. 46, however, hardly rises to our ideal. The list is, of 
course, intended for general teachers,, and not for geo¬ 
graphical experts. Bearing the practical requirements of 
this class in view, we should have preferred fewer books 
of early, and more of recent, date. The lack of modern 
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